Supplementary Note 1
Measurement of water content and crystallinities. The water content within the PVA hydrogels was quantified following the previous protocol 1 . Specifically, the swollen hydrogel samples scratched from the substrates weighing mswollen were incubated at 37 °C for 2 h and weighed m after air-drying. The mass of the residual water in the as-prepared dry samples mresidual was measured in the previous section. Therefore, the water content in the swollen state can be calculated as (mswollen − m + mresidual)/mswollen, and the polymer content in the swollen state can be calculated as (m − mresidual)/mswollen.
We measured the crystallinities of the resultant PVA hydrogels by differential scanning calorimetry (DSC/cell: RCS1-3277, cooling system: DSC1-0107), following the experimental protocols in our previous report 2 . PVA hydrogel adhered to the substrates were carefully scratch off with a razor blade, and dried at 37 °C for 2 h.
In a typical DSC measurement, we first weighed the total mass of the air-dried sample m (still with residual water). The sample was thereafter placed in a Tzero pan and heated up from 50 °C to 250 °C at the rate of 20 °C min -1 under a nitrogen atmosphere with a flow rate of 30 mL/min. The curve of heat flow shows a broad peak from 60 °C to 180 °C, indicating that the air-dried sample contained a small amount of residual water. The integration of the endothermic transition ranging from 60 °C to 180 °C gives the enthalpy for evaporation of the residual water per unit mass of the dry sample (with residual water) Hresidual. Therefore, the mass of the residual water mresidual can be calculated as 
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